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(54) DISPLAY DEVICE, METHOD FOR DRIVING THE SAME, AND METHOD FOR DRIVING 
LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display device 
to prevent deterioration of display quality caused by a 
DC voltage component, a method for driving the same, 
and a method for driving a liquid crystal display device. 
SOLUTION: The potential of a common electrode 11 is 
set to a counter potential K5 resulting from correcting a 
1st DC voltage component AV1 caused by parasitic 
capacitance of TFT 2, and further set to a counter 
potential K6 obtained by correcting a 2nd DC voltage 
component AV2 generated by the characteristics of each 
substrates 21 , 22 from the counter potential K5. Thus, 
since the 2nd DC voltage component V2 generated by 
the characteristic difference between the respective 
substrates 21 , 22, and the 1st DC voltage component A 
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V1 caused by the parasitic capacitance are corrected beforehand, a DC voltage component 
affecting on a liquid crystal layer 23 can be reduced as much as possible. Failures such as 
image retension due to image persistence are therefor eliminated and the display quality is 
improved, and the reliability of the liquid crystal display device 1 is improved. 
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[0060] LfcASct, ^mmmm^m^^mm.n 

14tf>«fc i oti4t51 2 E«1E*»AV 2 £^«> 

^r-#5o rwciot, ^w^-g-as 

[0 0 6 1] ftt^jIfM 1 1 (DM&%, % 1 itSfEfltJE 
j*#AVl:fcJ:t«S2ff«*ffi*#AV2&tt:£Lfc*t 

tit'fc^o rosfv^tAit JV££'ftf£$ffiK l 5 

fc t # t am^see^epjd Lfc t # t (Dmnmmm 

i>K #L< &5 <fc ?}c*jl*li l ©«4fc«riil:J£-*-3. 
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l 1 ro«&£&3g-f-5o 

[0 0 6 2] £ ktCP L< {4, %A3t*M£tt 107yy 

[0 0 6 3] *7t. SAtM*ft*^K«»;:ft«**L5« 

io ^ tc g^-r 5 mmtn laot, i2iatff^Av 

AV2(c±oTAVl SrffijE-r 5 r. t 5„ 
[0 0 6 4] r rott*B8»©|SEI4, P) Dm®W»T*fco 

iBjBSlCtoTH^JSrop'i/u'illffi^fcS li©I^ 

i 5 i t>*s $ 5 m& l£ i> fo T tt * 5 o 
[0 0 6 5] (SO£#J 1 ) *ft«W#tt, * i tc^-r «t 

e>*±«*9»^ieBgi--6JBia[«iE«ffi^^A i^Woel 
\&.mmm.f8.tt a v 2 & t wie ufc«iE«{i t wrtuom 

[0 0 6 6] 
[151] 
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14 





% l ffift 


ffS2£fl 






A V 2 


■ 


A 


A 


8 0 OA 


8 0 OA 


+ 2 0 
mV 


■ 


A 


B 


8 0 0 A 


8 0 OA 


+ 100 
m V 


j& 3 gig 
■ 


A 


A 


4 0 OA 


8 0 0 A 


+ 500 
mV 




A 


A 


8 0 OA 


8 0 0 A 


+ 800 
mV 



[0 0 6 7] 4*5, * 1 M.^i-S! 2 |tt»E«JElS# A V 2 

[0 0 6 8] 4*5, * 1 03Siaa*ft**8«-CI4, ffi 
iR©^3;fc<fctWft*ffil 0 £ LT I TO^fflLtV^ 

tSl 0 t LtaWtffit?fc5 I TO^ftfflLTVN^o 
[0 0 6 9] r^r^^hy^^ 

F T 2 9 o^tjBHt 5»^-Cli, «IES{i 

bMfam{iLb<D-rti, i-4to%JB2Dl[««Erit4>AV2 
iM2 0mVTfcofc 0 ^til^LT, Tty-^-J-* Y 



(DT^ 2 BltlJ^ A V 2 « 8 0 0 m 

V^fo5 0 o|^!2lff^AV2(t H3K«1S 3 <Z> 

*t»i:strsj«« 1 0 0>#»<z>jste*s < £ ^ 

[0 0 7 0] SfeldBU<tt. i2^tJ:9^ 
ii3^ttAiiMffflu :^KW>ii8 

i£»^L, ^lilOtLTITOlMffflU r 

WiESfite, »filt<a^6]E©«ffi*lRltft8 0 OmV 
ftltV^ 0 m^M2 3fcttJB2«Efi8»A V 

2 = 80 OmVWfflf 5 0 

[0 0 7 1 ] llj^mffi3 t LT I TOlS^fffi 

rttSr*ii«ail IKSBttU *J-ftm® 1 0 £ LT 

»KfR|(:^8 0 0mVfnTl^ o 0*19, SEAM 2 
3{CJi^2«BE^^AV2=— 8 0 0mVfflf5 o 

[0 0 7 2] 

[«t2] 









12 i£D£Si£f*#A V 2 








+ 80 OmV 






- 8 0 OmV 



[oo7 3] Lfc/OSo-t. *mm<?>BM<vm&m^mw. 
& k i"( >-m® 8 {cg^E-r s 1 1 n» 40 

*4fc«r, *H^I*ffiK5*»b*2lSiie«£E«»AV2=J|fij 
8 0 0 m V £\ TE<DW$D3m^#>*./7 YZ^KlWEM 
|S)lfiK6Ct£Lt*3<„ 
[0 0 7 4] IH7(w^:-rj; 5i-H^«1S3 t LT 

t#(cf±, lwaffiSr, *frft«(fca»fcj&2it 

[0 0 7 5] rcoipfc, l<o«&«rffiE© 
ffiK6$tiiK7i:fftSHU^< rttiot, _L 50 



3 kss 2 m.mms.^ a v 2 ^f^ffl-r * J: o ttm&mt: 

[0 0 7 6] ft*3**Jg<o^ffiT-«, R*t«ffi<o*Ms|.K 
KWti^, fci:x.li<S, M. =y*VK ^nA^ 

[0 0 7 7] (Hffifll 2 ) ±i£tf> j£J60!l 1 T-i*. 
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11 3 kMfiW&i 0 gnttft&m^ZZ. irlcio 
•t»*i-S* 2 A V 2 £rffijE Lfc»£-U:o 

tafftaffifco-f^ -t-**>*>jR2iesE«BE*^AV2 

ttftv\ * l f^iT!g2 3@i&M^ B B B **ilM©<}: 5 fc. 

ifti3^i:^ii o co^-g- 

■&-?i>m2W.ffimEEf&ftnv2&ft£.v. ztiAm&m 
i Ei*i«i-Hr*tt# y ^ 5 ka«tiv\ m2Mfam\-*i 

«jEm{4«^5 0 0mVfilTV^ o 
[0 0 7 8] ^.1t\Si— EfflR-CfcoTfc, SBEftRfd 

«S*«WTElfiIt-'fcSElRlilSrfflv^-CfclBl««)-fn*S38* 
[0 0 7 9] Lfc^oT, **16(?5^ffiro^fB**^e 

sii i * (i) X'nmL-tcmi\a.mm&m. 

£E^AV2Sr«jELfc*jE«ffi^ie>«Uri3<. o 
LT. #iIfH£l l©*ffi«:IEttl£WSE-r5»£-i::M:, 

So $e>tw, ns^(=ffiAJi2 3ic^2ieofEmffifi!c^A 

[0 0 8 0] (3U60ij3) ±xEOHig0lJ 2 •C'li, T?=r 

M(Dm2mmmtAK jw©eiMre»jas*L-c^«r. 
m Lfc 0 

[0 0 8 1] *lBftK&JIS2Effllt£ 
al^SiewJ: 5f-> ^iE[«JBIo®|ffi:^2Erp]§l<E> 

OTtWisrtiaotfc, a: (1) a><=.*m$*i 

£JS 1 ittilttE^ A V 1 <^£ttIELf::*f-fr®{&«fc 9 
[0 0 8 2] o* 5 * 1 (Cl^-T i 5 * 1 EftffilOffll 

o o AicBs$Ltzm2mmmmM 3 m^mw<DffijEm&* 

9 . % AC 2 3 (r tigl 2 jtt«E«BEj«» A V 2 jjsf^ffli" 
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[0083] Lfc^oT, ^mm^mtDm&m^mmco 
m 1 1 ©m&sr. i r-3?m UTtsg 1 amsE^ a v 

l**jELfc*h6]*fl:K5 i9 $ bfcfS 2 ttSftSJE 
^4V2=100mV^ !E.<n>mm35fa\^s7 V £it 
frWiESfiK 6 lC^fe^^LT*3< 0 *i§IMl lOt 

^S^f^MLT, *iimHl 10«{4^riEfit(c 

$ 2 BHWtffififca- A V 2 <fc 5 ft»|g»SrXtf 

tri < * n , ft#*fS*Rt£«:i»5 r t ?JXZ 5= 

[0 0 8 4] (JiJStfiJ 4 ) |9lt %A&3%£B0ttEtt 

ia*3«to 5 mjE^sr^-ria-t?fe«o m9 ( a ) iz^-rx 

i*ffoS1£2 2 b<Dm\az. &mwMA\z.XoxW&# 

^5SMli^ML> ^££2 2iCI TO«>f>4« 
20 3^mffi£?FML/::4§-g\ A 1 mH^fiSa 5 1 TOli 

H«S«2 4 4rfflV^a9 (b) tc^-f ± o \Cttfa&tiL 

w<omm*T? =r * v y y t ^mmMcoms. x <o je 

^^Sl2ll:iTOlMMU *t|i]S|i2 2lcA 

1 Lfc»S-HU 19 (c) (C^i-i^tcMlBl 

30 [0 0 8 5] ±j&<OX 0 \CT ? T 4 7-* b V y $ ^W&l 

2 \ \Z.K\mM. *tf6]Sitg2 2\C I TOlMfflV^: 

<d-c. 7? r^f h y 7 ^Sfi 2 1 filct5 II 
tr»©tt*B8»* l ^Stl^S^ 2 2 CMtStWft 
ctt*M^c* 2 i!i/j^<t5r t-e*mnrti-cfc5 0 
Hioi4» mizfoMvmkz^-rmx'hz,, fe&x-t*. 

HI10 (a) ^i-<t 5^jEmBE^^C#yi»ofcfci?)tC 

40 ^T-fcofc^, no (b) tc^-ri oizttmmwi* 

[0 0 8 6] § bicp^B^c:o^^TI5i0^i-5o H^i-K#t 
STFTJSfi^SgHSrf^fijiLTtftWSrfTofc. T;?x 

m®W('<± I T05:I^fc. y- h^-^fl;JESr+ 1 5 

g 7 VT*i 0, A 1 t I TOO 

50 tt*it<Dil:l^<lJBiO. 6Vffcofc ( S7t, 
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flR**l$©iKftBMjQ«Ef4 4. 5V, **A£4KM<z>#iB 

mmm^rm o ~ s v<oje?g»sr#^.fc e 

[0 0 8 7] C g dlC<fc5^SjffiJ££, A 1 t I TOCO 
tfc*H«fc«-3 0. lV©iBS£.Iffe 

3 0 roity- ^{f-f-OH i lRJcD«J3EMt4 4. 6Vi 

sr «afrf s r. t a* -e t fc. 

[0 0 8 8] TVrjrf^ h <J 7^^SS©ti 

*mt- i to, ttfamm<DWMtt®iz.A l fcfliv*fc#<& io 

GDH HM!|coSJEttt4, 5. 8Vi&-5o rtfC'li, 5 V 

[0 0 8 9] ftio. ±IET-f4*^Mt L-Trngkm^m 
S(-ov^TmBJS:tToTV^-5^, rtbt-RBPji*, ECD 

(Electro Chromic Display) , EPD (Electro Phore 
ticDisplay) , h~t— f >( W &ifT?fcoT t> «t 
V\, 20 

[0 0 9 0] ECDfi, 2fe<D*t-|BjLfcSW^ 

— 7^u*£:gE8LTk.fcV>) ^7^StS±IO 

* < t h-jjtfmwtemMzxm u aagrafcfc t *.«: 

L i B F 4 SrT-fe h- h y /HC*d»Lfc«»9t»»JSre 

^v(4 K-trv^^o-Cffea^-AfME^Sr^Ljllsfe 

T*{4Mfe-*fe, #y (o- h y ^f/^U/U7x=;U 
ECDlc*5^Tt±. S^l»#:Jf lrfi^g£ft:£ LttH 

[0 0 9 1] EPDI4, 2tfeff>*tl«]L;fc@9l>fc (-v-Y * 
* < t t-**«aw**SS:^ £&IKIfciK@jft 5 40 

(fife) tfasKSJvcv^. ±IB««M(c«jE 

mm\c^W}Ltzm-tit. mvn&tKZo Ltzt'^x. e 
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5, 

[0 0 9 2] T^^WCCt, 2tStO*f-ftLfciS 

(W^n*7-7^;^SrEfLTti^) #7 

IHJfcHftHtf- (]»■*—) £6fe*fr?-£$:E«Lfc*j«-C 

izh-t—&nmmt:&wrrza &it. 

I4«ffttt»t49. h-*— *«*B«tw»»b3t»g- (fife 
[0 0 9 3] 

[0 0 9 4] *fc*3691fc:.fc*Ui, ^-S«o^ttcoM(- 
io-C»^i-5*2iffSE«E^A V 2 

V 1 i:^Wi]ELt^5i7)t\ *^jg£j*g{::fM§i--5 

[0 0 9 5] *fc«8WR:J:jh.fir, mffiW^wtt*!!^ 

[0 0 9 6] *fc;WMiK:J:iUf, S*tSf«****« 
CDJ;9}-, ^lSffi{RiJ«Oiiim«ffii:^2S«{RiJcD«'r&l« 

[0 0 9 7] *fc*»WtC±*T,tf, HSgm®<7)l3Ifft*J- 

^^aljl^^ffli-Sci^Kihi-sr ir^T-t, 
[0 0 9 8] tLtz*&miZ£tlli. m 1 S^IRIJC^ 1 IE 

Ait t sb 2 s«i«i<7)^ 2 ib ah t (owmm* s 
[0099] *yt*3sw^i^tf, m i swiuws? 1 is 

AffilcDBiJlE i , * 2 S«fflJcD^ 2 IBABlOffilJf: t *sft/£ 

[oioo] *3t*^^tcitt«, s^m^t LTSIt 
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[0101] Sfc^JSSIiititf, HX*«£ 

[HI] TFT«Si*Ml B^$l545-Sr^-t-^« 

[H2] t f TjKs^iiE i <D—mmu-&(D¥-mmx' 

[@3] TFTffig^ll ©0»H-e*>5. 
[0 4] H#««3 i LTR#*««r«fflU IMK 
W ^Sffi 8 izmm U *tft®ffi 1 0 £ 

[0 5] Bili3^Lta^l1i^ffif u msrK 
Kylg8l:8SU l 0 t LTKttmffiSr 

ttffl U r 1 1 izmm 1 

[87] n«tt«3 1 isxmmmmz&mi^ :mf 



20 



30 



20 



[09] ffi 0 e H ^^fioai&0io e tt/mBE^®^^-r0 

[010] «Ejft^(OaE^S:^i-H-e*>5 0 

[011] &ft&m<DT f Tm&m^mwtDmmxmz: 
[012] «aMB©ia»«*sr*i-Ht**>a. 

10 [013] ffl*«#V o u t <DttJBSr*i-H-C*>So 
Iff 

1 TFT« B B B ^|i 
TFT 

y- hmm 



2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 
1 5 
1 6 

1 7 

2 1 
2 2 
2 3 
2 4 



[01] 



[02] 



[03] 




-J — / 



^-3 



2-- 



_L 



T 



T 



6 8 



10 



1 1- 



—13 
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14] 



[1215] 



I TO 



11 



© * a a 23 



22 
-10 

21 




I TO 



[06] 



n 



zz=r 



n' 



T 



_z 



K1 



== 



i K2 

) ma 



[07] 



n 



rr 



K5 
K3 
K7 



K2 



K1 



r— >|_ L 



[08] 



[09] 



^ - -1 7 



© <D 



--15 



(a) 



24 
-V- 



(b) 



22 



T 



(c) rn 



X-HMKff 



1 j ttHMC 
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(a) 

SflV — 
5V 



[010] 
(b) 



[mi 3] 



ttJE -J- 



2V 



0V- 



-2.5V 



0 



r 



5V- 



46V 
0.1V t 



PT 

2V 



-GND 



-GND - 



•It 



GND 



-Z5V 



[mil] 



— i 









f 

- 










1 








i - 




i— ~ .a 





[mi 2] 



2r L5 

--L3 



V-L1 

, L , 2 

J «s 



i PI 



«M»Vin — 



H 



r GND 




(5l)Int.CL 7 

G 0 9 G 3/20 



6 7 0 



F I 

G 0 9 G 3/20 



(##) 



6 7 0 K 



F ^ — A (##) 2H092 HA03 HA05 NA22 NA25 PA02 
PA06 

2H093 NC58 NC59 NC62 NC65 ND12 

ND35 NE04 
5C006 AC25 AF46 AF50 AF51 BB16 

BC03 BC12 BC20 FA34 FA37 
5C080 AA10 BB05 DD03 DD18 DD29 

FF11 JJ03 JJ04 JJ06 



